Supplementary Results
Cell-to-cell variability of Ca 2+ responses in smooth muscles of guinea pig portal vein
In smooth muscle cells, agonists such as acetylcholine and norepinephrine induce the release of Ca 2+ from the intracellular Ca 2+ store via IP 3 Rs. On the other hand, caffeine (at millimolar concentrations) induces Ca 2+ release via RyRs. It has been shown in various types of smooth muscle cell, including those of the guinea pig portal vein, that the caffeine-induced Ca 2+ release and resultant muscle contraction are much smaller than those induced by norepinephrine (Iino et al., 1988; Oyamada et al., 1993) . However, most previous experiments were carried out using smooth muscle bundles, i.e., preparations composed of multiple cells, and it was not certain whether Ca 2+ responses were heterogeneous among the cells. We addressed this issue by imaging intracellular Ca Figure 3D) . We found no clear morphological differences between the caffeine-sensitive and caffeine-insensitive cells. Thus, it was shown that portal vein smooth muscles from the same animal contain two types of cell that are genetically identical but phenotypically different: caf-positive and caf-negative cells.
Supplementary Methods

Cell cycle synchronization
Cell cycle synchronization of HEK293 cells was performed in accordance with the previous literature (Jackman and O'Connor, 2001) . For serum starvation, the culture medium was replaced with Opti-MEM I with 0.5% fetal bovine serum and the cells were cultured for 36 h.
For aphidicolin or nocodazole treatment, 1 µg/ml aphidicolin or 100 ng/ml nocodazole was added to the culture medium and the cells were cultured for 24 h.
Analysis of cell morphology
Analysis of cell morphology was carried out using ImageJ software. Regions of interest (ROIs) corresponding to individual cells were selected and for each cell, cell area and cell perimeter were calculated. Cell ellipticity was defined by the minor axis length divided by the major axis length when the cell was fitted to an ellipse. The extent of cell-cell contacts was defined by the fraction of the cell's perimeter in contact with other cells. connective tissues were removed and a segment (1 × 4 mm) of the tissue was excised as a sample. The sample was pinned using stainless-steel needles onto a dish filled with PSS, and then incubated in PSS containing 20 µM fluo-4-AM for 2 h at room temperature.
Confocal linescan imaging of a caffeine-induced
Fluorescence images at 515-550 nm were taken using an inverted microscope (IX70;
Olympus, Japan) equipped with a 20× (N.A. 0.4) objective, a cooled charge-coupled device (CCD) camera (QImaging, Surrey, Canada) and a polychromatic illumination system (T.I.L.L.
Photonics, Planegg, Germany) at a rate of 1 frame/s. The excitation wavelength was 480 nm. To suppress the movement of smooth muscle cells, 10 µM cytochalasin D, a capping agent of actin filaments, was added to PSS.
Mathematical models
The first model (based on Keizer et al., 1996) Cytosolic Ca 2+ concentration:
where each flux term on the right hand side is defined as follows:
Ca 2+ concentration in the ER:
The (range of) parameter values we used are summarized in Supplementary 
where each flux term on the right hand side is defined as follows: 
The (range of) parameter values we used are summarized in Supplementary Parameters with units of µM K SERCA = 0.3 µM, K PMCA = 0.6 µM,
Parameters with units of µM s -1 v SERCA = 1 -5 µM s -1 , v PMCA = 0.09 µM,
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